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HYDROLOGY APPENDTIX

INTRODUCTION

The Minidoka North Side Pumping Division Extension project study is being
conducted under the authority of Public Law 92-199, December 15, 1971. The
North Side Pumping Division Extension of the Minidoka Project is located on
the southern portion of the Snake River Plain and occupies a slightly elevated
belt of land to the north and west of the Gravity Division (part of the
Minidoka Project) in Minidoka and Jerome Counties (see North Side Pumping
Division Extension map). The surface in the general study area is flat to
gently rolling, with smooth benches and some small knobs. The elevation of
most of the Extension lands are from 4200 to 4300 feet.

The study area is underlain by the Snake Plain aquifer, one of the most
productive ground-water aquifers in the world (see Upper Snake River Basin
map). The study area is located on the lower portion of the aquifer, which
benefits from recharge resulting from surface water diverted to irrigate
thousands of acres of lands upstream. Most of the discharge from the lower
portion of the aquifer occurs downstream from the study area in the general
area of Thousand Springs; more than 4 million acre-feet is discharged in that
reach annually.

The potential Extension includes about 13,410 acres of dry Federal land
under Reclamation withdrawal and about 3,750 acres of Bureau of Land
Management land. For convenience, both the Reclamation withdrawn lands and
the Bureau of Land Management lands are referred to as the Extension land in
this study.

The Recommended Plan proposes to provide a full water supply to about
10,210 acres of land scattered throughout the North Side Pumping Division.
This includes 9,400 acres of Extension land and 810 acres to receive a

1
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replacement water supply. The lands are located in 14 separate tracts (see
Proposed Land Uses map) and range in size from 10 to more than 5,000 acres.
Some of this land was considered for development with the rest of the original
North Side Pumping Division, but funding limitations prevented its inclusion
in the project at that time. Under the Recommended Plan, tracts 1, 2, 3,

and 4 will be served from surface water; tracts 5, 6, 7, 10, 13, 14, 15,

and 17 will be served from ground water; and tracts 11 and 12 will be served
by a combination of drainage and ground waters. The 810 acres to receive a
replacement supply are located in Area 4 and would be irrigated with surface
water. Presently, they are irrigated with ground water.

The study also evaluates 29 existing tracts of Federal lands which were
set aside in conjunction with the development of the North Side Pumping
Division for wildlife management by the Idaho Department of Fish and Game.
These tracts, which are located throughout the division, include a total of
about 1,020 acres.

The climate of the study area is similar to that of the rest of the
southern portion of the Snake River Plain. Precipitation is low, averaging
only about 10 inches annually. The growing season precipitation is
unpredictable and averages only about 4 inches a year. Half the 4-inch total
may be received in 1 month, and little or no rain may fall in other months.
Summer temperatures are high, and winters are cold. The growing season for
hardy agricultural crops averages 190 days, and the frost-free period averages

130 days.

EXISTING NORTH SIDE PUMPING DIVISION
The North Side Pumping Division was constructed in the 1950's and
irrigates 76,800 acres of land. Surface flows of the Snake River and ground

water from the Snake Plain aquifer constitute the sources of irrigation water

2
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to the project. Unit A is comprised of 14,600 acres of irrigated land and is
served from surface water pumped from the back waters of Milner Dam. Ground-
water pumping from the Snake Plain aquifer irrigates 62,200 acres in Unit B.
The A&B Irrigation District operates and manages the project.

A portion of the water supply for Unit A is provided by storage in
American Falls and Palisades Reservoirs. Water for Unit A is pumped from the
Snake River by a pumping plant 8 miles west of Burley. The pumping plant
delivers water to a canal system serving the Unit A lands.

A total of 177 deep wells provide the ground-water supply for Unit B.

The wells are 12 to 24 inches in diameter, average pumping head is about

200 feet, and the average well discharge is about 6.5 cubic feet per second
(ft3/s). Unit B was the first large-scale ground-water pumping project on the
Snake Plain. Since it was built, large acreages have been irrigated from
ground water elsewhere on the plain.

A distribution system consisting mainly of unlined ditches was originally
used to distribute water in both units. In recent years, many irrigators have
converted to sprinkler systems.

The project area lacks a well-defined stream drainage pattern because of
its youthful stage of geologic development. As a result, the project area has
some enclosed drainage basins--relatively shallow depressions with no natural
drainage outlets. Project drainage for runoff and return flows in those areas
has been accomplished by the construction of drainage or injection wells which
are drilled into highly porous zones of the underlying lava rock.

The irrigation of some of the high quality Extension lands is needed to
expand the economic base of the area. Based on public input, plus economic,
operational, and social needs of the present farm operators, it has been

concluded that the most pressing agricultural need is the addition of small or



moderate amounts of land to existing farms rather than the establishment of
new farm units.

Many of the existing farms in the North Side Pumping Division are quite
small by present-day standards; average ownership in the A& Irrigation
District is about 135 acres. Because of the small farm sizes, some of the
farms in the area are marginal or may be losing money under present
conditions. On those farms, the addition of a relatively small amount of new
land could mean the difference between economic survival and failure.

Further, the Tayouts of some of the existing farm units do not lend themselves
to improved farming methods, such as conversion from gravity irrigation to the
more efficient types of sprinkler irrigation. In a number of cases, the
acquisition of a relatively small acreage of Extension land could permit the

conversion to more efficient farm practices.

CHAPTER 1--WATER RESOURCES
The water supply can be categorized by the source--surface water or
ground water. To avoid confusion, the water supply discussion was divided
into two sections--surface water and ground water. The surface-water
discussion follows, and the lands served from ground water will be discussed

in the following chapter entitled "Ground-water Resources."”

Surface-water Supply--North Side Pumping Division

Sources of surface water available to the North Side Pumping Division
include Snake River flows, Snake River storage, the "rental pool," and surface
drainage water. The United States holds a Snake River natural flow right of
267 ft3/s (priority date April 1, 1939) in trust for the A& Irrigation

District. In addition, the district has secured storage water in two of the



. seven Reclamation upper Snake River reservoirs. The priority dates and

storage space in the two reservoirs are shown in table 1.

Table 1.--Priority Dates and Storage Space

Reservoir Priority Date Storage Space
acre-feet
American Falls 3/30/21 46,826%/
Palisades 7/28/39 90, 800
Total storage space 137,626

1/ Reduced from 47,593 acre-feet in 1978 due to sediment
deposit
During the 1973 through 1977 period, American Falls storage was
restricted to 66.2 percent of capacity due to dam safety considerations and
reconstruction of the facility. Accordingly, the district's storage capacity
was limited to 31,495 acre-feet during this 5-year period. Further, the
district's American Falls storage right was 47,593 acre-feet prior to 1973;
however, subsequent to reconstruction (1978), each shareholder's capacity was
revised to reflect the reduction in American Falls capacity due to sediment
deposits.

Surface Water--Snake River

The irrigated area served from the Snake River diversions and its
tributaries at and above Milner Dam exceed 1 million acres. Diversions to
these lands range from 4 acre-feet per acre or less on pumping projects to
15 acre-feet per acre in areas where subirrigation is practiced. A
substantial amount of the diverted water returns to the river, however, and is
reused during the same season or is stored in American Falls Reservoir during

‘ the winter for irrigation use during the following season.



‘ Historic records indicate the surface-water resources serving the
irrigated area above Milner Dam are highly developed. Under present
development, the Snake River flow would have been fully controlled and
utilized for irrigation except releases required to meet established water
rights below Milner Dam during the drought period from 1931 to 1935. The
opportunities for expanding the lands irrigated from this source are limited
without additional storage in the system.

During periods of below average runoff, the natural flow in the Snake
River has been entirely appropriated. During these periods, the district's
surface-water right priority date does not allow them to divert natural flow
to Unit A. However, in periods of average to above average runoff the
district diverts natural flow to Unit A, and records maintained by the
district indicate that diversions during these periods can meet all of the
Unit A irrigation demands through June and, in very wet periods, the early
part of July. The use of natural flow whenever available insures the
project's carryover storage will be at a maximum level when entering a dry
cycle.

The irrigation of Unit A land with Snake River water as a source of
supply is dependent on adequate storage water. To insure a base supply during
the dry cycles (regardless of length), the reservoir providing the storage
water must have a storage right which guarantees a firm yield (one to one),
which American Falls Reservoir provides. Palisades Reservoir, on the other
hand, does not have a one-to-one yield; however, it was designed to capture
surplus flows during wet cycles and carry storage over for irrigation use
during dry cycles.

. The Bureau of Reclamation began development of the North Side Pumping

Division facilities in the early 1950's, and the project was essentially



complete in the early 1960's. 1In 1963, the district began and has maintained
diversion records for the Unit A Snake River pumping station. For the 1963
through 1983 period, the 2l-year average annual surface water diverted to
Unit A was 56,400 acre-feet, of which 23,000 acre-feet was natural flow and
33,400 acre-feet was storage. The records indicate Unit A lands have not
experienced an irrigation shortage for the 21-year period examined, and there
were only 3 years (1966, 1973, and 1977) in which the irrigation diversions
exceeded natural flow plus the available storage in American Falls and
required drafts from Palisades storage. Two of three years occurred during
the 5-year period in which American Falls storage was restricted to

66.2 percent and the district's storage in American Falls was limited to
31,495 acre-feet.

When a spaceholder utilizes Palisades storage, a conveyance loss is
charged to the user. The quantity of storage water released from Palisades
Reservoir includes this conveyance loss. The district's average annual
storage water diverted to Unit A was 33,400 acre-feet; however, because they
utilized Palisades storage in 3 of the 21 years examined, the average annual
storage water charged (released) was 33,500 acre-feet. In 1978, this practice
of charging a conveyance loss to Palisades storage was discontinued.

Storage from Palisades Reservoir (including conveyance losses) required
to meet the irrigation requirements of the Unit A lands in 1966, 1973, and
1977 were 8,690, 17,130, and 24,150 acre-feet, respectively. With American
Falls Reservoir having a firm yield (one to one), it can be assumed that the
Palisades storage requirements in 1973 and 1977 would have been significantly
reduced had the storage restrictions on American Falls Reservoir not been in

force. Assuming no storage restrictions on American Falls, the estimated



Palisades storage requirements (including conveyance losses) in 1973 and 1977
would have been about 1,800 and 8,820 acre-feet, respectively.

At the beginning of each irrigation season, storage space in the upper
Snake River reservoirs is allocated to each spaceholder. During the 1963
through 1983 period, the 21-year average annual storage allocated to the
district was 129,400 acre-feet (43,500 acre-feet from American Falls and
85,900 acre-feet from Palisades). As previously discussed, the average annual
storage charged to the district over this same period was only 33,550 acre-
feet (31,170 acre-feet from American Falls and 2,380 acre-feet from Palisades.
Had American Falls storage not been restricted to 31,495 acre-feet (about a
15,330-acre-foot reduction) from 1973 through 1977, the average annual
American Falls allocation would have been about 47,200 acre-feet. Further,
the average annual storage required from Palisades Reservoir would have been
reduced from 2,380 acre-feet to about 900 acre-feet (about 1 percent of the
average annual Palisades storage allocated).

The district has maximized their natural flow diversions, and when
storage has been used to meet the irrigation requirements of the Unit A lands,
the district has utilized American Falls storage first and Palisades storage
second. This practice has maximized annual carryover storage because the
district receives their full American Falls storage allocation about
98 percent (estimated) of the time, and when storage has been required, the
American Falls storage is capable of meeting the majority of the annual Unit A
diversion requirements. In the 3 years Unit A storage requirements exceeded
the available American Falls storage, between 84 and 96 percent of the annual
storage requirements would have been provided by American Falls assuming no

storage restrictions during the 1973 through 1977 period.



Under the proposed project, 3,950 acres would be provided a full water
supply in Unit A, and a portion of the annual carryover storage would be
utilized to meet the irrigation requirements of these new lands. Examining
the district records and assuming the new lands would utilize available
American Falls storage first, the estimated 21-year average annual available
American Falls storage to the proposed new lands was 15,100 acre-feet, of
which an average of approximately 10,000 acre-feet would be utilized. Storage
requirements for the new lands not satisfied by American Falls storage would
be met from Palisades storage. Based on the historic records, the estimated
21-year average annual Palisades storage requirements for the new Unit A lands
would be less than 2,500 acre-feet. The estimated 21-year average annual
Palisades storage requirements for the existing lands plus the proposed new
lands would represent about 5 percent of the 21-year average annual Palisades
storage allocation. The district's records indicate it is possible to serve
the proposed new Unit A lands with available storage from American Falls and
Palisades Reservoirs and still maintain adequate carryover storage to assure a
dependable water supply during dry cycles to all (existing and new) Unit A
lands.

There is one additional potential source of Snake River water which has
not been addressed--the rental pool. Rental pool water is made available by
spaceholders when they determine storage water allocated to them is in excess
of their needs. This water is offered to the rental pool by the spaceholder,
at which time the "rental pool committee" determines if there is a need for
the water offered and further who might use it. Individuals or canal
companies who forecast their need for water greater than their ownership
rights may apply for additional water from the rental pool committee on an

annual or long-term (through lease agreements) basis. Based upon the decision



of the committee (which is comprised of representatives from the "Committee of
Nine," Reclamation's Minidoka Project office, and the watermaster), the water

is made available to the interested applicant for a fee. The fee in 1984 was

$2.50 per acre-foot of water.

Assuming the new irrigation demands require the A&B Irrigation District
to utilize the rental pool, the quantity that might be used would not
adversely affect the other users of the pool. There are no priorities for use
of the rental pool, only the annual determination by the committee. The cost
of water from the rental pool would be covered with the annual operation and
maintenance charges made to the project. Based on the historical records, it
appears highly unlikely this potential source of water will be required or
utilized under the Recommended Plan.

Surface Water--Drainage

The proposed plan would develop a partial solution to the injection well
problem by irrigating Extension lands from existing North Side Pumping
Division drains wherever possible. There is a potential of using drainage
water to satisfy part of the irrigation water requirements of several blocks
of new land located near the terminus of major drainage ditches in the A&B
Irrigation District Beginning in 1980, Reclamation, in conjunction with the
A&B Irrigation District, began monitoring surface drainage flow during the
irrigation season. In each year subsequent to 1980, several additional new
measuring sites were established on injection wells and drainage ditches
leaving the project.

The available records at each site vary from 1 to 4 years and indicate
that the majority of the drains have periods during the irrigation season of
minimal (zero) flow. There are substantial fluctuations in the daily

discharge, and, to maximize the use of the drain flows, small regulating
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facilities capable of storing the daily irrigation water requirements of the
new lands would be required on the majority of the drains. On several of the
drains, the size of the regulating facility required to maximize drainwater
use would inundate an area of existing farmland which is approximately the
same size as the area of new land proposed for development. Further, the
annual yield on the majority of the drains will not meet the annual irrigation
water requirements of the proposed new lands.

There are two areas where use of drainage water was found feasible as a
potential source of water--tracts 11 and 12 (see Proposed Land Uses map).
Drainage water will be diverted to Area 11 from the H Main Drain, and Area 12
will utilize drainage water from the E and F Main Drains. Records for the
H Main Drain indicate this drain is capable of providing part of the
irrigation water requirements of Area 11 (120 acres), and the records for the
E and F Main Drains indicate there generally is sufficient drainwater to
provide a dependable water supply to the land located in Area 12 (460 acres);
however, some supplemental pumping from the existing project wells may be
required in the early spring and late fall.

In 1982, a data collection site was established on the H Main Drain.
There are two injection wells (4BD923 and 5AD823) on this drain, and the
collection site was established between the two wells. In 1983, the
collection site was relocated upstream of both injection wells so the total
available drainwater could be estimated. The limited data available at the
two sites indicate the H Main Drain can provide part of the irrigation water
requirements to Area 11; however, a new ground-water well will be required to
augment the drain flows for much of the irrigation season. Based on this
1imited data, the estimated drainage water which can be utilized by Area 11 is

about 100 acre-feet per year (average).

11



Currently, about 70 acres in Area 12 are leased from the Government and
are irrigated from drainwater in the E Main Drain. The estimated drainage
water diverted from the E Main Drain is about 200 acre-feet per year
(average), and it was assumed this practice would continue when the project is
developed. The remaining 390 acres in Area 12 would be served from the F Main
Drain.

Data collection on the F Main Drain began in 198l1. There are three
injection wells on this drain (11AD823, 9AD824, and 32AD824), and in the 1981
and 1982 seasons, the data collection site was located below all three wells.
The total amount of water in the F Main Drain could not be quantified during
the 1981 and 1982 seasons because the volume of water entering the three wells
was not recorded.

In 1983, the collection site was relocated to just upstream of drain well
32AD823, and a new collection site was established to monitor the flows
entering injection well 9AD824. The map of F Main Drain on the following page
shows the location of the three injection wells on F Main Drain, noting the
position of the recorder sites (above 32AD824 and at 9AD824) still does not
account for the water entering injection well 11AD823. The 1983 data
collected at the site just above drain well 32AD824 indicates there is
sufficient drainwater in F Main Drain to provide an adequate water supply for
390 acres in Area 12 from mid-Jdune through the end of August and would only
require a very small regulating facility. In the period prior to mid-June and
subsequent to August, the water entering the injection wells 11AD823 and
9AD824 would be diverted to Area 12 if water shortages occur. In the event
the new lands would experience a shortage in the early spring to late fall,
the existing project wells could be utilized to insure an adequate water

supply for this period. The limited data available indicate the estimated
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drainage water which would be diverted from the F Main Drain to Area 12 would

be about 900 acre-feet per year (average).

CHAPTER 2--GROUND-WATER RESOQURCES

Introduction

A primary purpose of this chapter is presenting geohydrological data to
aid planners in irrigation well-site selection and construction design for the
North Side Pumping Division Extension studies.

Ground-water pumping for irrigation began in southern Minidoka County in
1947. The Bureau of Reclamation drilled three irrigation wells in 1948 and
leased them to private landowners for irrigation. These wells proved the
feasibility of ground-water pumping for irrigation and were the forerunners of
numerous irrigation wells in the area.

Unit B contains about 62,200 acres, irrigated with ground water pumped
from 177 wells located throughout the project area. Records maintained by the
district indicate the 20-year average (1963 through 1982) annual ground water
pumped to Unit B lands was 208,240 acre-feet.

A water level decline, beginning in the 50's and thought at the time to
be caused by ground-water pumping, resulted in about 90 wells being deepened.
Deepening began in about 1958 or 1959, and continued until about 1964. A few
wells were deepened twice. Several wells were deepened immediately after
completion because of inadequate yield. One well was deepened in 1981.

The ground-water requirements for the proposed new Unit B lands will be
provided from 18 ground-water wells (14 new and 4 existing) located near or
within the individual tracts of land. During original development, five wells
were drilled and not used. One well, 33A824, has been sold to the city of

Rupert. The remaining four wells would be used for a water supply. Some or
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all of these wells may require some renovation to bring them up to current

Reclamation well construction standards.

Conclusions

Net ground-water pumping for the proposed North Side Pumping Division
Extension project is expected to increase total pumpage from the area by
approximately 13,520 acre-feet per year--about a 2.5-percent increase over
present use in the Snake Plain aquifer in the Rupert to Thousand Springs area
and about a l-percent increase for the entire Snake Plain aquifer. The plan
would provide for 15,620 acre-feet of additional pumpage but would be offset
by 2,100 acre-feet for the replacement area (810 acres).

The major influence upon ground-water level declines and recoveries is
climate; therefore, the increased pumpage is not expected to have a measurable
effect upon present water levels. Locally, a water level drop of 1 to a few
feet may occur but, because of the enormity of the Snake Plain aquifer and the
ground-water supply, the effect will be difficult to identify at any distance
beyond the project area. The effect of the additional pumpage, a possible
0.25-percent decrease in aquifer discharge at Thousand Springs, will not be

identifiable at the springs.

Geology
The project area topography consists of gently rolling hills typical of a
basalt flow landscape. This is in contrast to the relatively flat river
formed landscape to the south. An abrupt rise in surface elevation marks the
southerly extent of lava flows. This topography change is the dividing line
between the Minidoka Irrigation District to the south and the North Side

Pumping Division Irrigation District on the north.
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‘ A blanket of wind-deposited silt, sandy clay, and very fine sand from a
few inches to a few tens of feet thick covers most of the underlying basalt.
There are, however, a few isolated basalt outcrops dotting the area. In other
areas, basalt debris at the surface testifies of more basalt at shallow depths.

The basalt is typical of Snake River basalt being made up of everything
from ash, cinders, and highly fractured rock to thick, dense, and massive
flows. The sediment is mostly clay and silt with some coarse sand and little
gravel.

The subsurface geology of the Minidoka Irrigation District is comprised
predominantly of sedimenﬁ with the amount of sediment decreasing east, west,
and north. Nearly all the area beneath the North Side Pumping Division Unit B
is made up of basalt with few to minor amounts of sediment. The basalt is
mostly highly to moderately broken with many innerflow zones of rubble and/or
cinders. The subsurface beneath tract 4 is composed of basalt innerbedded
with substantial amounts of mostly fine-grained sediment. The subsurface
geology of the area occupied by North Side Pumping Division Unit A is also

primarily basalt with minor amounts of sediment locally.

Geohydrology

Snake Plain Aquifer

The ground-water source for the North Side Pumping Division is the
extensive Snake Plain aquifer; hence recharge and/or withdrawal changes within
the Snake Plain aquifer affects the North Side Pumping Division aquifer, and
recharge and/or withdrawal changes within the North Side Pumping Division
aquifer affect the Snake Plain aquifer, primarily aquifer users down gradient

‘ from the North Side Pumping Division. Therefore, a look at the Snake Plain

aquifer is essential to understanding the ground-water regime of the North
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Side Pumping Division. The following is a discussion of the Snake Plain
aquifer from “Investigations Ground-Water Supply for Salmon Falls."

The Idaho Snake Plain aquifer (see map on following page) is one of the
largest and most prolific in the Nation. The aquifer extends from St. Anthony
to Bliss, a distance of 180 miles, and averages 60 miles wide. Area extent is
about 10,800 square miles or 6,900,000 acres.

The trough which contains the Snake Plain aquifer is a broad downwarp or
downdropped fault block extending over 190 miles from Bliss to Ashton. Rocks
which form the bordering mountains and the floor of the trough are largely
consolidated materials of low permeability. The trough is filled with a thick
sequence of lava flows including basalts of the Snake River Group. Major
sites of outpouring of lava appear to have been concentrated in three areas of
the plain: An area north of Rupert; on the plain between Blackfoot and Arco;
and an area south of Dubois. There is evidence that volcanic activity in the
three areas was progressively younger from west to east. The concentrations
of lava accumulations tend to be encircled by sediments.

As the trough filled, the ancestral counterparts of present-day streams
were repeatedly diverted, confined, and ponded. The successive layers of
basalt in areas of volcanic activity continuously maintained higher elevations
and stream courses were restricted to lower topography around the margins of
the accumulating lava flows. Sediments from ancient streams and lakes
accumulated to great depth in approximately the same location as present
streams.

The Idaho Snake Plain Aquifer map shows a boundary between areas of
predominantly basalt and areas of alluvium, in part interfingered with basalt.
In most areas of surface or near-surface sediments such as at Rupert, the

upper end of Walcott Reservoir, American Falls Reservoir, and at Mud Lake, the
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deepest drilling of about 1,000 feet is still in alluvium. Several deep wells
in the Mud Lake area penetrate varied clays at about 800-feet below surface
showing that a Take existed in that area in glacial time. Most of the
sediments are fine grained and poorly permeable although there are occurrences
of sand and gravel.

The occurrence of poorly permeable lake sediments such as at Mud Lake,
extending across the aquifer, in effect form a "dam" which segments the
aquifer. The dam formed by the Mud Lake sediments is referred to as the Mud
Lake barrier. The water table above the barrier is at about elevation 4700
and drops to 4550 immediately below. A similar zone of steepened gradient
extends across the plain between Arco and Lake Walcott (Crosthwaite, 1973).
This is interpreted as a barrier of sediments similar to the Mud Lake barrier
and is noted as the Arco barrier on the Snake Plain Aquifer map. The water
table above the barrier is at elevation 4400 and descends to elevation 4100
below the barrier in a distance of 3 miles.

Although the Snake Plain aquifer appears to be segmented into three
separate compartments or reservoirs, there is a degree of hydraulic
continuity. The effect of the aquifer dams is not fully understood at this
time but may be significant in regard to location and effects of recharge or
withdrawals from the aquifer, Water table changes occurring in one segment
appear to be dampened in passing through a downgradient barrier.

Thickness of the Snake Plain aquifer is unknown except in marginal areas
of the plain. The deepest drilling on the plain is about 10,000 feet.

Present interpretation of a geophysical profile developed by the Geological
Survey between Blackfoot and Arco indicates a maximum thickness of 7,000 feet.
There are indications that permeability may decrease with depth so that the

maximum effective aquifer thickness may be considerably less than 7,000 feet.
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Transm1ss1v1ty1/ of the aquifer ranges upward to 36 x 106 gpd/ft as
measured in controlled pump tests. Values approaching 100 x 106 gpd/ft are
suspected under some interior portions of the plain to accommodate the known
magnitude of flow. In comparison, transmissivity values for the Columbia
River basalts are in the range of 12,000 to 30,000 gpd/ft in eastern
Washington, and 67,000 to 130,000 gpd/ft in the Umatilla, Oregon, area. At
The Dalles, Oregon, transmissivity of the Yakima basalt ranges upward to about
300,000 gpd/ft.

A true value for storat1v1ty2/ has not been accurately derived for basalt
aquifers from relatively short-period pump tests. Most investigators have
used a range of storage values for the Snake Plain aquifer of between 10 and
20 percent. Even using the smaller of the two, a change in water table of
1 foot across the plain represents a change of water in storage of
690,000 acre-feet.

The aquifer is fed by seepage from streams which enter or cross the
plain, underflow from tributary valleys, irrigation return flows, and from
precipitation on the plain and bordering foothills. Prior to the advent of
large scale irrigation about 3 million acre-feet per year moved through the
basalts in this way--presently recharge from surface-water irrigation amounts
to about an additional 4.8 million acre-feet per year. Discharge from the

aquifer occurs as spring flows concentrated near the upper end of the American

1/ Transmissivity indicates ability of aquifer to transmit water--gallons
per day which would move through a 1-foot wide slice of the aquifer under
unit gradient

2/ Storage or storativity is an indication of effective porosity of an

aquifer--the volume of water an aquifer releases or acquires per unit
surface area of the aquifer per unit change in head. At 10 percent
storage, a water table rise or decline of 10-feet under 1 acre would
equal a gain or loss of 1 acre-foot of water; and at 20 percent storage a
gain or loss of 2 acre-feet.
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Falls Reservoir and at Thousand Springs, and as ground-water pumpage for

domestic, municipal, and irrigation supplies.

The Inflow, Outflow, and Storage map on the following page illustrates

the Snake Plain aquifer water budget.

North Side Pumping Division Aquifer.--The aquifer, as previously

discussed, is made up of sediment and basalt. A few locations, particularly
part of that area occupied by Minidoka Irrigation District, have wells that
penetrate no basalt; other locations have wells with little or no sediment.

The sediment is mostly fine grained with some sand and little gravel.
Water yield from the sediment is generally small, up to a few tens of gallons
per minute.

The basalt is made up of a series of thin flow sheets, from a few feet to
several tens of feet thick. Where the flow sheets are deposited one upon
another to form a relatively thick sequence, and where the basalt is highly
fractured and/or contains numerous rubble or cinder zones, the water yield is
large, up to several thousand gallons per minute. Where the flow sheets are
made up of dense, and massive basalt and/or is covered, penetrated, or
innerbedded with fine sediment, the water yield is small to moderate. One
such area is in the southwest part of Unit B located mostly in T9S/R22E where
several low yielding wells are found.

Here the aquifer is comprised of basalt innerbedded with substantial
amounts of fine sediment. Some of the basalt in the upper part of the aquifer
also contains fine sediment that reduces the permeability. The deeper basalt
is relatively free of sediment, but must be thick, massive, and dense with a
low permeability because water yield remains low despite more than 100 feet of

exposed basalt aquifer in some wells.
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The specific capacity of a well is a measure of the yield potential of
that well and of the aquifer at that well site. Specific capacity is
calculated by dividing the yield in gallons per minute by the water level
drawdown in feet. The resultant value is, therefore, reported in gallons per
minute per foot of drawdown, or, the aquifer should yield the calculated
number of gallons of water each minute for each foot the water level 1is drawn
down. The larger the specific capacity number the greater the yield potential
for the well. The Specific Capacity map (map 1 at end of appendix) is a
contoured illustration of the specific capacity values for the North Side
Pumping Division area. The sediment portion of the aquifer penetrated by the
wells was ignored because water yield from the sediment is small, probably not
over a few gallons per minute. These specific capacities were derived from
reported district well pump test data. The predominantly basalt aquifer has
the highest specific capacity, sometimes as high as several thousand gallons
per minute per foot of aquifer drawdown; whereas, the predominantly sediment
aquifer has the lowest specific capacity, often as low as several gallons per
minute per foot of drawdown.

The district well pump tests were run to determine whether the well would
deliver the required yield for that site and were not run to determine
hydrologic properties of the aquifer. Because of this, inspection of the
Specific Capacity map will show a great diversity of specific capacity values
throughout the irrigation district. Sometimes adjacent wells have greatly
different specific capacity values, one high and the other low. The high
value probably more nearly reflects the yield potential for the aquifer;
therefore, the large value was plotted on the map.

A Depth to Water map (map 2 at end of appendix) was prepared from

district measured water level data (spring 1981) and from surveyed well
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elevations. The water table depth is about 80 feet below land surface on the
southeast edge of the irrigation district and increases to about 400 feet on
‘the west edge. The increasing depth results mostly from falling water table
elevations east to west.

A Water Table Elevation map (map 3 at end of appendix) was drawn from
spring 1981 district measured water levels and illustrates ground-water flow
direction and ground-water recharge areas. Generally, the ground-water flow
sweeps across the North Side Pumping Division area from northeast to
west -southwest. Ground-water recharge from Raft River and Oakley Fan and
especially from Burley Irrigation District and Minidoka Irrigation District
areas flows in a west-northwest direction and is intercepted by the Snake
Plain aquifer near the southern edge of the North Side Pumping Division area.

The water table elevation is about 4090 feet on the southeast edge of the
North Side Pumping Division area and falls to about 3840 feet on the west edge
of the district. This a drop of about 250 feet as the ground water crosses
the district. The gradient is quite flat, less than 3 feet per mile, from the
east edge of the district to a line running northerly between Burley and
Rupert, then swinging in a westerly arc to north of Paul and finally trending
northwesterly across the district (see Water Table Elevation map). West of
the above line the gradient increases to about 15 feet per mile except for a
circular flat area, with a gradient of about 1.5 feet per mile, covering about
25 or 30 square miles near Burley and Paul. The very flat area near Burley
and Paul is probably the location of an almost all sediment aquifer.

Recharge

Because the aquifer beneath the North Side Pumping Division is part of

the Snake Plain aquifer, most of its recharge is from that source. The three

main recharge sources are precipitation, and surface-water losses from streams
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and irrigation. Precipitation amounts to about 10 percent of the recharge,
loss from streams and other surface-water sources amounts to about 30 percent,
and irrigation contributes about 60 percent. Secondary recharge sources, such
as drain wells, originate Tocally.

Snake River flow, loss or gain, between the Neeley Gage below American
Falls Dam and the Minidoka Gage below Minidoka Dam has been computed for the
period 1908 to 1980. Figure 1 is a plot of the loss-gain data. Losses were
initially large, with a high in 1910 of about 381,000 acre-feet, and
thereafter, decreased to a low in 1933 of about 1,000 acre-feet. The 1908 to
1933 period had 7 years of flow gain with a high in 1929 of about 108,000 acre-
feet and a low in 1928 of about 14,000 acre-feet. Since 1935 there have been
only 2 years of flow loss, 1964 with about 4,000 acre-feet and 1967 with about
24,000 acre-feet. During the 1935 to 1980 period there were large flow gains
from 1972 to 1975 and in 1980 with a high of about 416,000 acre-feet and a low
of about 324,000 acre-feet.

Hydrologists have been unable to positively identify the cause of the
change from flow loss to flow gain. The effect of the flow change, however,
is not apparent on the water level record. Much of the change occurred before
North Side Pumping Division construction and during a period of increasing
ground-water recharge from growing surface irrigation diversion throughout the
Snake Plain aquifer area that peaked during the 1950's. See figure 2-A for a
plot of surface-water diversions on the Snake Plain from 1928 to 1983.

Burley Irrigation District and Minidoka Irrigation District utilize Snake
River water, diverted from Lake Walcott, as an irrigation supply. Both
districts are ground-water recharge source areas for the Snake Plain aquifer
beneath the North Side Pumping Division. The Burley Irrigation District is

located south of the Snake River and the Minidoka Irrigation District is
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located north of the Burley Irrigation District between the Snake River and
the North Side Pumping Division Irrigation District.

Figure 3-A and B are graphs illustrating Burley Irrigation District and
Minidoka Irrigation District's irrigation diversions for a 22-year period from
1960 to 1982. The Burley Irrigation District irrigation diversions,
figure 3-A, have remained fairly constant at about 240,000 acre-feet per year
for the 22-year period. Whereas, the Minidoka Irrigation District irrigation
diversion, figure 3-B, rose from 1960 to a high in 1965 and 1969 of about
580,000 acre-feet each year and then decreased to a low in 1977 of about
414,000 acre-feet and in 1982 of about 421,000 acre-feet.

The Minidoka Irrigation District irrigation diversions decrease as a
result of a district water saving program practiced by the irrigators. This
diversion decrease represents a sizable reduction in ground-water recharge for
that portion of the Snake Plain aquifer feeding the North Side Pumping
Division irrigation wells.

Due to the lack of data, an unknown amount of recharge to the aquifer
comes from drain wells located throughout the project area. The amount of
recharge is not large, probably not over a few thousand acre-feet per year.
Discharge

Discharge from the aquifer occurs as spring flow or from ground-water
pumping. Ground-water pumping is the major aquifer discharge in the North
Side Pumping Division area, with about 210,000 acre-feet pumped each year
within the project. Figure 3-C illustrates district ground-water pumping from
1963 to 1982. Additional ground-water pumping of an estimated 400,000 acre-
feet occurs in the area adjacent to and near the project, making this area one

of the most intensely pumped on the Snake Plain.
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‘ Water Level Fluctuations.--Water level fluctuations are the aquifer's

natural response to changes in storage. These fluctuations include:
short-term (seasonal cycle) water table movement resulting from day-to-day
changes in aquifer recharge or withdrawal over a period of a year; and
long-term water table movement superimposed upon the short-term movement
resulting from major changes in recharge or withdrawal extending over a period
of several or more years. See figure 4 for illustration of long- and
short-term water level fluctuation.

The short-term response is caused by changes in recharge from
precipitation, river and reservoir losses, irrigation, and from withdrawals
such as pumping. Short-term (yearly) fluctuations in the North Side Pumping
Division range from about 4 feet in the porous basalt aquifer in the northern
part of the project area to about 20 feet in the sediment, sediment-basalt
aquifer in the southern and southwestern part of the project.

The Tong-term response is caused by such things as major precipitation
changes over a period.of several years, or by major surface irrigation and
ground-water pumping changes. The most significant long-term change appears
to be from precipitation. Comparison of the long-term hydrograph in the North
Side Pumping Division area (figure 2-E, well 34A 725) with the Snake River
flow hydrograph (figure 2-B) from the Heise gage show very close correlation.
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